The interaction of multiple influences on the path to sport success is not yet fully understood by sport scientists. In this study, we examined variation in body size, functional capacities and motivation for achievement, competitiveness and deliberate practice of youth basketball players associated with differences in biological maturity status and chronological age. Reflecting the importance of interactive effects, we examined the relationships between the psychological variables and functional capacities.
INTRODUCTION
Talent identification, selection and development in sport are complex problems (Abbott, Button, Pepping, & Collins, 2005) that are of great interest for sport science researchers, coaches, sport governing bodies and, ultimately, young athletes. Adolescent athletes, often labelled as "elite" or "talented" at early ages, are frequently subject to a very structured selection process and consequently, especially within a single sport, are often relatively homogeneous in functional capacity and sport-specific skills (Malina, 1994) .
Interestingly, this homogeneity is often apparent with relatively different patterns of training experience (Diogo & Goncalves, 2014) . Such issues notwithstanding, the role of physical growth and functional performance in team sports tends to be overestimated in the selection process, where late maturing boys may be systematically excluded in favour of average and early maturing boys as chronological age and sport specialization increase (Bergeron et al., 2015; Gonçalves, Rama, & Figueiredo, 2012) . In youth basketball particularly, body size and sport-specific functional capacities are influenced by biological maturation (Carvalho, Silva, Eisenmann, & Malina, 2013; Carvalho, Silva, Figueiredo, Goncalves, Philippaerts, et al., 2011) ; thus, this exclusion may be understandable.
In contrast perhaps we know that talent identification, selection and development require a multidisciplinary approach (Reilly, Williams, Nevill, & Franks, 2000) .
Nevertheless, researchers rarely adopt holistic approaches and instead, consider unidisciplinary perspectives from either biological, psychological or behavioural variables; a clearly flawed approach. For instance, even if some young players have certain physical or anthropometric qualities that place them at an early stature advantage in basketball, they must also have the desire and motivation to train at high levels (as well as other appropriate characteristics) to realise their potential (Bailey et al., 2010; Baker & Horton, 2004) . As such, one-dimensional snapshots may fail to capture the capacity for those processes athletes must satisfy to eventually achieve excellence. Accordingly, understanding young athletes´ beliefs, perceptions and motives underpinning participation in sport contexts influenced by the deliberate practice model (Gonçalves et al., 2012; Gonçalves, Silva, Carvalho, & Goncalves, 2011) needs to adopt a multifactorial approach.
Physiological, psychological, social and behavioural changes characterize adolescence (Sherar, Cumming, Eisenmann, Baxter-Jones, & Malina, 2010) . It has been suggested that psychological characteristics play a central role in the development of sport expertise (Baker & Horton, 2004) . Limited observations based in interdisciplinary approaches indicate a relevant role of motivation to distinguish young athletes classified has elite and sub-elite (Elferink-Gemser, Visscher, Lemmink, & Mulder, 2007; ElferinkGemser, Visscher, Lemmink, & Mulder, 2004) . Just as changes during pubertal growth have an influence on functional performance, it is likely that psychological and behavioural characteristics will also be impacted by maturity status. Interpretation of the interactions between body dimensions, functional capacities and psychological characteristics needs to consider appropriate analytical approaches. Thus, in this study we examined variation in body size, functional capacities and motivation for achievement, competitiveness and deliberate practice of youth basketball players associated with differences in biological maturity status and chronological age, adopting estimated leg length (stature minus sitting height). Based on maturity offset, the participants, ranging from -2.96 to +2.45 years from/to PHV, were grouped into three maturity status categories for analysis: pre-PHV (PHV ≤ -1.00 year; n = 25), mid-PHV (-1.00 < PHV < +1.00 year; n = 18), and post-PHV (PHV ≥ + 1.00; n = 15).
Functional performance
Two protocols were used as measures of functional capacity for basketball: a short-term maximal effort protocol, the Line Drill test (Carvalho, Silva, Figueiredo, Goncalves, Castagna, et al., 2011; Semenick, 1990) and an intermittent endurance test, the Yo-Yo Intermittent Recovery level 1 test (Yo-Yo IR1) (Bangsbo, 1994) . The Yo-Yo IR1 was performed by all participants (Bangsbo, 1994) . The protocol is based on repeated 2 x 20-m runs back and forth between the starting, turning, and finishing line at a progressively increased speed controlled by audio bleeps from a tape recorder (Bangsbo, 1994) . The athletes have a 10-s active rest period between each bout, jogging in a distance of 2 x 5-m. Players ran until they were no longer able to maintain the required speed; the test was completed when athletes failed twice to reach the finishing line in time. Covered distance was considered in meters.
Motivation for achievement, competitiveness and deliberate practice questionnaires Participants were required to complete the two questionnaires before practice sessions, in the presence of one of the researchers. The Work and Family Orientation Questionnaire (WOFO - (Spence & Helmreich, 1983) has 19 items and assesses four dimensions of achievement: personal unconcern, work, mastery and competitiveness. Each questionnaire item is rated on a 5-point Likert scale (1=completely disagree to 5=completely agree).In the present study, only the last three subscales were used.
The other questionnaire used in this study was an adapted version for basketball of the Deliberate Practice Motivation Questionnaire (DPMQ - (Gonçalves et al., 2011) , originally designed for chess (de Bruin, Rikers, & Schmidt, 2007) . Two dimensions of deliberate practice are considered: will to compete and will to excel. The 18 items were rated in a 5-point Likert scale (1 =completely disagree, 5 = completely agree). The questionnaire showed good reliability in previous studies (Gonçalves et al., 2011) .
Statistical analysis
Descriptive statistics for chronological age, anthropometric dimensions, estimated age at PHV, functional capacities, and motivation for achievement, competitiveness and deliberate practice were calculated. Subsequently, a series of multilevel linear regression models were fitted to explore the players´ body dimensions, functional capacities, achievement motivation dimensions and motivation for deliberate practice by maturity status, as well as examining the influence of age. We assumed players (level-1) nested by somatic maturity status category (level-2). A null model, the simplest two level model which includes only the random parameters, was used initially to measure the proportion of total variance which fell between-maturity status (i.e., variance partition coefficient).
Given the range of chronological age in the present sample, and variation in age within each somatic maturity status category, we added chronological age of the players (centred at the grand mean) to the null models (allowing for the intercept to vary randomly at both level-1 and level-2).
In the final step of the analysis, we added Line Drill test and Yo-Yo IR1 scores to the multilevel regressions as fixed effects separately, to explore the relationships between motivation for achievement dimensions and deliberate practice with functional capacities.
We considered allometric scaling to account for the influence of body size on the interpretation of functional capacities (Nevill, Ramsbottom, & Williams, 1992) . Multilevel regression models and single level regressions, when appropriate, were explored using "nlme" package (Pinheiro & Bates, 2000) , available as a package in the R statistical language (http://cran.r-project.org).
RESULTS
The descriptive statistics of youth basketball players for the total sample and grouped by maturity status are summarized in Table 1 . Variance partition coefficients derived from multilevel null models (i.e., variance partition coefficient > 0.05) indicate a significant variation by maturity status for body dimensions, functional capacities indicators, mastery and will to excel. Also, variance partition coefficient values suggest that the magnitude of differences between players grouped by maturity status were moderate to large for the body dimensions and functional capacities, and moderate at best for the psychological variables (Tymms, 2004) .
[ Table 1 near here] Table 2 summarizes the multilevel models where chronological age was added as a fixed explanatory variable. For the model with body dimensions as dependent variables, the ranges of 95% confidence interval for the fixed effects for chronological age indicate that there was no significant independent influence of age on body dimensions, controlling for maturity status category at level-2. Considering the functional capacities variables as dependent variables, the ranges of 95% confidence interval for the fixed effects for chronological age indicate that there was a significant independent influence of age on both functional capacities indicators. Random effects estimates for the Line Drill test indicate that significant, between-maturity status category variance was present after aligning for chronological age. As for the Yo-Yo IR1, the 95% confidence intervals were too large and unreliable implying that no significant variance was present at level 2, meaning that no differences between players grouped by maturity status emerged when chronological age was considered as a fixed explanatory variable.
Adopting a single level analysis, chronological age had a significant effect on mastery and will to excel variables. Considering the variability of age between maturity status categories (see Table 1 ) we explored if aligning for chronological age could account for between-maturity status variation at level-2 in all achievement motivation and deliberate practice motivation dimensions. The resulting multilevel models indicate that between-maturity status variation at level-2 was indeed independent of chronological age for all psychological variables.
[ Table 1 
DISCUSSION
Studies examining the relations between biological maturity status and young athletes´ psychological characteristics are sparse (Cumming, Battista, Martyn, Ewing, Monsma, Malina, & Feltz, 2006) . Thus, to our best knowledge, this study is the first to consider maturity-associated variation on motivation for achievement, competitiveness and deliberate practice of youth basketball players.
Limitations of the maturity offset protocol have been discussed Moore et al., 2015) and the protocol may not be a sufficiently sensitive indicator of maturity status. These limitations of the method are recognized in the present study, thus it should be noted that a player may have been assigned to the wrong maturity status category. Nevertheless, the standard deviations for age at PHV in this study (see Table 1) were slightly lower than values reported in studies where the protocol was used and reassessed Moore et al., 2015) , and lower than standard deviations derived from longitudinal studies which modelled individual stature data (Malina, Bouchard, & Beunen, 1988) . Also, range of estimated age at PHV in the present study was within the ranges for age at PHV reported in studies where the protocol was used and longitudinal data for individual stature records modelled. Thus, the relative accuracy of the adolescent basketball players´ maturity status is assumed.
Studies limited to characteristics of groups (aggregate) of individuals in sports sciences are mainly interpreted based on individual-level analysis. On many occasions, however, these analytic decisions may fail to account for influence of aggregation or clusters of individuals within a specific context (e.g., players within their team or club) on the outcome variable (e.g., physiological or psychological response), likely leading to an incomplete understanding of the outcomes in the individuals as well as in populations (Diez-Roux, 2000) . In the present study, we assumed players to be clustered in two levels of observation, i.e., player (level-1) nested by somatic maturity status category (level-2).
Thus, multilevel regression models enabled the examination of variance components and, in the present study, determine if mean body dimensions, functional capacities, achievement motivation dimensions and motivation for deliberate practice scores vary notably by maturity status. Furthermore, the nonzero variance partition coefficients observed (see Table 1 ) indicates that procedures such as 'ordinary least squares' used, for example, in multiple regression, would be inaccurate to explore the present data and could lead to incorrect inferences (Goldstein, 2011).
Variation in body dimensions associated with contrasting maturity status, considering chronological age alignment, in the youth basketball players in the present study was similar to that for basketball adolescents (Carvalho et al., 2013; Carvalho, Silva, Figueiredo, Gonçalves, Philippaerts, et al., 2011; Silva, Figueiredo, Carvalho, & Malina, 2008 ) and higher to that for adolescent males in general (Malina, Bouchard, & Bar-Or, 2004 ). These observations are consistent with the importance placed on body size, stature in particular, to selection in youth basketball (Drinkwater, Pyne, & McKenna, 2008) . Coaches may tend to overlook boys late in biological maturity that may be at a slower growth rate than those advanced in biological maturity status that are taller, heavier, stronger and faster (Carvalho, Silva, Figueiredo, Gonçalves, Philippaerts, et al., 2011; Carvalho et al., 2012) .
Performance in the Line Drill test is based on a maximal short duration running effort (~30 s) containing seven changes of direction within a regular basketball court.
Thus, the protocol has an important agility component, and appears to be sensitive to distinguish adolescent basketball players´ performance (Carvalho, Silva, Figueiredo, Gonçalves, Castagna, et al., 2011) . It is notable that players with contrasting maturity status differed substantially in the Line Drill test performance. This trend continued to be present when variation in age within each maturity status category and body dimensions (no significant influence of body dimensions, results not shown) were considered in the multilevel models. The present study results are consistent with observations in shortterm maximal performance among adolescent athletes (Buchheit et al., 2014; Carvalho, Silva, Figueiredo, Gonçalves, Castagna, et al., 2011; Carvalho, Silva, Figueiredo, Gonçalves, Philippaerts, et al., 2011; Mendez-Villanueva et al., 2010) and adolescent males in general (Lefevre, Beunen, Steens, Claessens, & Renson, 1990 ) of contrasting maturity status, allowing for variation in protocols and instruments. Furthermore, within each maturity status category, age had an independent influence on Line Drill test performance. These observations imply that chronological age per se, pubertal growth in muscle mass and neuromuscular development and, possibly, the accumulated effects of training may contribute to the variation in results (Carvalho, Silva, Figueiredo, Gonçalves, Castagna, et al., 2011) .
Variation by maturity status group in intermittent endurance performance was explained by chronological age per se. These observations concur with recent longitudinal data in adolescent soccer players Deprez et al., 2014) , but contrast with longitudinal observations of male adolescents in general Welsman & Armstrong, 2000) , among whom maturity status influences maximal oxygen consumption only after adjusting for age and body dimensions. Additionally, the size exponents derived from the allometric scaling are consistent with observations in samples of adolescent basketball players and lower than those in studies of young athletes (Cunha et al., 2011; Eisenmann, Pivarnik, & Malina, 2001) . Thus, in the present study, the older adolescent basketball players had better intermittent endurance performance, probably implying contributions of both changes in active muscle mass due to pubertal and higher exposition to training with age.
The mean values of will to excel and will to compete are comparable to those of adolescent male athletes engaged in club, professional club and elite level contexts (Gonçalves, Diogo, & Carvalho, 2014) . Both achievement motivation and motivation for deliberate practice mean values in the present study were consistently higher than those of elite adolescent chess players (de Bruin et al., 2007) . We observed a trend for high values in work, mastery, and will to excel, and lower, but still positive, values for competitiveness.
Early adolescent players, within the range of the present study, are frequently exposed to specialization in basketball programs, where athletes are oriented towards competitive success and exhibit a strong will to become expert players, being exposed to standards of training intensities and volume required by excellence performance (Gonçalves et al., 2011) . Thus, the interpretation of achievement motivation and basketball-specific motivation on deliberate practice among adolescent players should consider both growth and maturation-related influences on behavioural changes with pubertal development. The results in the present study showed an influence of estimated maturity status on mastery and will to excel indicators. Furthermore, when aligning chronological age within maturity status categories, there is a substantial between-player variation in mastery, competitiveness and will to excel associated with contrasting maturity in the young basketball players of the present sample. The present findings indicate that attaining a biological maturation milestone may be relevant to understand motivation for achievement and deliberate practice in adolescent basketball players.
Additionally, these results may help to interpret previous observations of achievement variables and motivation in elite adolescent athletes (Elferink-Gemser et al., 2007; Gonçalves et al., 2011) . Particularly, observations in under 16 basketball players showing that will to excel was the main predictor identified to classify players by competitive level (Gonçalves et al., 2011) . This should be interpreted considering that players in these contexts are highly selected and tend to be advanced in maturity status (Carvalho, Silva, Figueiredo, Gonçalves, Philippaerts, et al., 2011; Malina, 1994) .
By contrast, no trend of association was observed between achievement motivation and motivation on deliberate practice with functional performance, even when partitioning the influence of maturity status, chronological age and body dimensions.
These observations highlight the importance of considering behavioural differences associated with variation in maturity status in adolescent boys (Jones, 1949; Jones, 1965) .
Moreover, when attempts are made to predict potential performance of young adolescents engaged in talent identification and development programs in basketball. Observations in the present study add to the claims that comprehensive and holistic approaches are needed to understand the factors underpinning both successful progression along the sport´s talent pathway as well those that may negatively influence the development within the sport, possibly leading to negative consequences for the individuals (MacNamara & Collins, 2015) .
The apparent dissociation between sport performance and motivation variables may suggest that performance is a result of the body capabilities, maturity status and accumulated training. Interestingly, a targeted individual orientation to perform seems to be absent. Of course, age-related biological, behavioural and social changes experienced during adolescence can all impact on motivation for achievement and competitiveness, and functional performance. Thus, the results of the present study add to the need to consider positive and reinforcing coherent environments (Martindale, Collins, & Daubney, 2005) , with appropriate conduct and performance standards, to promote the appropriate development of functional performance and behavioural characteristics; implicitly shaping players', parents' and coaches' expectations and practices. For the present, the comparative independence of motivation to other key variables is worthy of both note and action. It seems that, independent of performance, psychological variables remain as a consistent intra-individual trend which may be more predictive, or even causative of future progress. Relationships between these 'driver' variables and maturation are also important, making it necessary for coaches to tailor their approaches to fit the maturation level (rather than the chronological age) of each player. In short, one size definitely doesn't fit all! In summary, a significant variation by maturity status for body size, functional capacities indicators, mastery and will to excel was observed. When considering the variation in chronological age within contrasting maturity status categories, an influence of estimated maturity age for competitiveness was also apparent. No relationship was observed between psychological variables and functional capacities indicators. Thus, growth-related changes are relevant to understand players´ motivations for achievement, competitiveness and deliberate practice and should be of interest to those involved in the identification, selection and development of youth basketball players, making the training environment a true living laboratory. 
